Humeral shaft fractures occur about three percent of all fractures in adults. A very high union rate is achieved with non-operative treatment, however when nonunion occurs conservative approach or after operative management they are often very difficult to treat, and often requires multiple procedures to achieve union. Even with multiple procedures, true pseudoarthrosis have only a 59% union rate. The aim of this study was to find out the results of such complicated cases treating with Ilizarov's external fixator. We conducted a prospective study of eleven patients with nonunion humeral shaft fracture in adult wherein the outcome of the treatment was analyzed. In our series we achieved union in all of the cases with a mean of 29.1 weeks with negligible complications like pin tract infections and in one case refracture occur due to forceful manipulation. So it can be concluded that Ilizarov's method is an excellent option for the treatment of nonunion of diaphyseal fracture of the humerus.
Introduction :
Humeral shaft fractures in adults have a high rate of union whether they are treated either operatively or by conservative method. About 90-95% cases have union with good return of functions [1] [2] [3] . However, up to a 13% nonunion rate has been reported following open reduction and internal fixation or closed intramedullary nailing and up to an 8% nonunion rate has been reported for fractures treated non operatively 2, [4] [5] [6] [7] In Bangladesh this proportion will be a bit higher because of the practice of malhandling of fractures by quacks and local kabiraj. The nonunion presents a difficult proposition to both the patient and the surgeon.
The common modalities of treatment of aseptic nonunion are plating with bone grafting, intramedullary nailing and Ilizorv's method. In case of infected nonunion the usual protocol is to eliminate infection, removal of hardware if any, debridement and a second surgery which is a lengthy and disabling procedure and obviously with a doubtful outcome 7, 8 .
The advantage of Ilizarov's method is that it can be done in infected condition, no need for bone grafting and deformity if present and in any plane can be corrected simultaneously because of its versatile and modular construct 3, 4, [7] [8] [9] [10] [11] [12] [13] .
Materials and Methods :
We treated eleven patients with diaphyseal shaft fracturs of the humerus in between year 2009 to 2013 with an age range of 24 to 65 years. There were seven male and four female patients. Two patients with initial type-II open fractures. The primary management was plate and screws in four cases which subsequently failed due to infection and faulty fixation (mechanical failure), one case was initially treated in the form of intramedullary Rush nail fixation, and conservative were five cases of which one case was treated by Kabiraj (traditional bone setter). Open cases were initially treated by uni-axial external fixators. All the cases of nonunion were atrophic type except one (With R-nail) where some form of callus at fracture site was present. All the cases were assessed thoroughly and examined, the causes of nonunion explained and a s s o c i a t e d p r o b l e m s l i k e Table I : Clinical details of the patient (n=11)
Results :
Union was achieved in all the cases treated within a mean period of 29.1 weeks (24 to 36 weeks) .
Pin tract infection was seen in three cases (27.27%), which were superficial and controlled successfully by antiseptic cleansing and antibiotics. In one case refracture occur after 2 weeks of removal during forceful extension of elbow for achieving elbow movement. Shortening, angulation, shoulder abduction and pain persistence was carefully assessed after removal of apparatus and at last follow up and no significant abnormality found. Three patients dropped from regular follow up so that their outcome cannot measured. The bone healing was excellent in 10 cases (90.9%), good in 1 case (9.09%). Functional results were scored excellent in 7 cases (63.63%) [Fig-6 ], fair in one case (9.09%). Eight patients participated in regular follow up for a period of 9 to 22 months.
M= male, F= female, I/M= Intramedullary nailing, HBV= Hepatitis B virus, BG= Bone grafting Diaphyseal fractures of the humerus can be treated both operative and non operative method with a nonunion rate of about 10%. Non union may be atrophic or hypertrophic with or without infection 11, 15 . In both the situation further operation, selection of a particulate implants, osteopenea with poor quality of bone and soft tissue condition makes it very difficult to achieve union. Ilizarov's external fixator is the only device which can apply effectively even without opening the fracture site. Its biological properties of neohistogenesis helps in bone and soft tissue regeneration and infection control. Again it helps to 
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